year were more likely to report SDM than men who had the test done more than 2 years ago (P = 0.02). Conclusions The majority of screening decisions were made by the patient or health care provider alone in these three states, not jointly, as recommended. Our study points to the need to promote SDM among patients and their health care providers before PSA testing.
Introduction
Due to conflicting evidence for the effectiveness of the prostate-specific antigen (PSA) test in reducing mortality and the known potential harms, in 2012, the United States Preventive Services Task Force (USPSTF) recommended against routine PSA-based prostate cancer screening for men of all ages. In addition, the USPSTF recommends that physicians help patients who clearly express an interest in PSA testing make an informed decision before ordering a test [1, 2] . Currently, prostate cancer screening recommendations vary markedly among major medical societies in the United States [2] [3] [4] [5] . However, informed or shared decision-making, a communication process on the benefits, harms, and scientific uncertainties of PSA testing conducted between health care providers and patients to help patients make value-concordant decisions about screening, has consistently been recommended [6] .
National evidence indicated that only one-third of men reported ever having past discussions about advantages, disadvantages, and the scientific uncertainties of PSAbased screening with their health care providers [7] . Imbalanced discussions, which emphasize the advantage of the Abstract Introduction Given the discordant prostate cancer screening recommendations in the United States, shared decisionmaking (SDM) has become increasingly important. The objectives of this study were to determine who made the final decision to obtain prostate-specific antigen (PSA)-based screening and identify factors associated with the screening decision made by both patients and their health care providers. Methods Using the 2013 Behavioral Risk Factor Surveillance System data from Delaware, Hawaii, and Massachusetts, we calculated weighted percentages of SDM. Associations between the SDM and sociodemographic, lifestyle, access to care, and PSA testing-related factors were assessed using multivariate logistic regression. Results There were 2,248 men aged 40 years or older who ever had a PSA-based screening in these three states. Only 36% of them made their prostate cancer screening decision jointly with their health care provider. Multivariate analyses showed that men who were married/living together or had a college degree and above were more likely to report having SDM than men who were never married or had less than high school education (P = 0.02 and 0.002). Moreover, men whose most recent PSA test occurred within the past 1 3 test more frequently and adequately than its disadvantages, have been well documented in the literature [7] [8] [9] [10] . Information about who made the final decision to have a PSA test is scarce. In 2013, the Centers for Disease Control and Prevention collected data about prostate cancer screening decision-making through the Behavioral Risk Factor Surveillance System (BRFSS). The objectives of this study were to determine who made the final decision to obtain a PSA test and identify factors associated with shared decision-making between patients and their health care providers.
Methods
This study used data from the 2013 BRFSS, a state-based telephone survey of health risk behaviors, preventive health practices, and health care access among the noninstitutionalized US civilian population aged 18 years or older in the 50 states and the District of Colombia (http://www.cdc.gov/ BRFSS/). Delaware, Hawaii, and Massachusetts were the only states that collected information about prostate cancer screening decision-making among men aged 40 years or older who ever had a PSA test and yielded response rates of 40.1, 40.2, and 39.9%, respectively.
As shown in Appendix I, the primary outcome of this analysis was defined as a shared decision to screen determined by both men and their health care providers before ordering a PSA test (hereafter SDM). Briefly, SDM was classified as "yes" only for those responding C to Question 1 and A to question 2. Associations of the SDM (yes vs no) with sociodemographics (age, race/ethnicity, education, employment, and marital status), lifestyles (smoking and exercise), and access to care factors (have health insurance and regular health care provider) along with ever having discussed PSA testing (yes vs no) and time of receiving most recent test were examined (within a year, 1 year but less than 2 years, or 2 years and more). Survey questions about if ever been discussed the advantages and disadvantages of the PSA test and about the time, since the last PSA test were shown in Appendix II. We identified SDM for prostate cancer screening (not for cancer diagnostic or surveillance purposes) based on responding A and C to survey question 4 in the Appendix II: "What was the Main reason you had this PSA test-was it…?"
We analyzed three states combined data using SAScallable SUDAAN, version 9.3, to account for the multistage and disproportionate stratified sampling design. We conducted bivariate analysis to estimate unadjusted percentages of SDM with 95% confidence intervals (CIs) by the aforementioned characteristics. The main effect of the unadjusted percentage was assessed by the Chi-square test. Adjusted percentages with 95% CIs for SDM were calculated using multivariate logistic regression controlling for all covariables. Predicted margins for each subgroup were calculated from the logistic regression model as the average of the predicted probabilities of SDM, assuming that all survey participants were in that subgroup.
Results
As shown in Table 1 , there were 2,248 men aged 40 years or older who ever had a PSA test for cancer screening in these three states in 2013. Among them, only 36% of men made their prostate cancer screening decision jointly with their health care providers; 25% of men made the decision on their own, and 37% of men had the decision made by their health care provider.
Bivariate analysis showed that shared decision-making for prostate cancer screening was associated with men's educational attainment and marital status ( Table 2) . Multivariate analyses revealed that men who were married/living together or had a college degree and above were more likely to report having SDM on PSA testing than men who were never married or had less than high school education (P = 0.02 and 0.002). SDM was reported more frequently for men who had no health insurance (P < 0.001). In addition, men whose most recent PSA test occurred within the past year were more likely to report SDM than men who had the test done more than 2 years ago (P = 0.02).
Discussion
On the basis of the 2013 BRFSS data, our study suggests that SDM of prostate cancer screening remains substantially underused-only 36% among men who got screened. However, we found that men who had PSA testing within the past year were more likely to report shared decisionmaking than men who had the test more than 2 years ago. This might reflect an early improvement in conducting SDM in these three states. Recently published prostate cancer screening recommendations emphasizing the importance of SDM may partially account for the changes [2] [3] [4] [5] . A national internet survey among patients who had prostate cancer screening discussions found the majority of final screening decisions which were made by either the health care provider or patient alone in 2011-only 34% of the decisions were made by patients and their health care provider together [9] .
Given the uncertain effectiveness of PSA testing for reducing prostate cancer mortality, and the potential harms associated with diagnosing and treating prostate cancer cases that will not progress or progress slowly, SDM plays an important role in helping patients make decisions that are most consistent with their values and preferences. However, national surveillance data showed that about 65% of all survey participants, who were aged 50-74 years, had no screening discussion with their health care providers in 2010 [7] . Among men who had prostate screening discussions, most discussions addressed the advantages of PSA testing; fewer addressed the disadvantages of the test [8, 9] . According to the 2010 National Health Interview Survey data, only 27% of men aged 70 years or older who underwent PSA testing reported having discussions about both advantages and disadvantages of the test [10] . SDM before PSA testing has been underused between patients and their health care providers. Studies have indicated that decision-aids to help patients make informed decisions have been shown to improve their prostate cancer knowledge and reduce decision conflicts [11, 12] . Other potential strategies to promote SDM include changing outpatient clinic visit reimbursement, providing pre-visit decision support interventions, and physician education on value-concordant decision-making [13] . Our study suggested that men who had higher education, were married/living together, or had no health insurance were more likely to report having SDM before screening. Positive associations of higher education and married/living together with PSA testing have been reported, [10, 14] ; however, their associations with SDM before PSA testing are understudied [7, 15] . Using the 2010 NHIS data, Han et al. reported that higher education and having private/military insurance were positively associated with discussion of uncertainty of PSA testing, but not discussion of advantages and disadvantages of the test [7] . Several factors may partially explain the differences between our findings and theirs: (1) our study population only included men who undertook a PSA test, instead of all men regardless of having the test; (2) we classified the health insurance variable as "Yes" or "No" instead of specifying insurance type; (3) we controlled marital status in the model, but they did not. More studies are needed to better understand the predictors for SDM, including education levels, and marital and health insurance status.
This study is subject to several limitations. First, the BRFSS data were self-reported and, thus, subject to recall bias. Second, low response rates increase the potential for selection bias; however, the calculations of weights, which were adjusted for differences in probability of selection and nonresponse, might have partially corrected the bias. Third, PSA testing may be underreported in the survey, because the test may have been conducted without the patient being told by his physician [16] . Fourth, this study has limited generalizability, because data were from three states. Finally, respondents might comprehend survey questions about prostate cancer screening decision-making differently [17] ; thus, measurement errors could not be ruled out.
Conclusions
Although our data suggest that more SDM occurred in recent years, only one-third of men reported having SDM on prostate cancer screening with their health care provider in Delaware, Hawaii, and Massachusetts in 2013. Our study points to the need to promote SDM among patients and their health care providers before ordering a PSA test.
